We show that firms with controlling shareholders whose control is more separated from ownership are likely to overinvest more, even if controlling shareholders expropriate funds for purpose of other than investment. Using over 1000 publicly listed companies in China from 2004-2007, we confirm this result, which points to possible inefficiency in the high investment in China's recent history.
I. Introduction
Recent studies have shown that most publicly traded companies in countries without good legal protection of minority shareholders are often not widely held, but rather have controlling shareholders (La Porta et al., 1999) . Even in the United States, there are several hundred publicly traded firms with shareholders of more than 51 percent (Holderness and Sheehan, 1988 ). Significant share concentration of ownership is also observed in other developed nations, such as
Germany (Gorton and Schmid, 1996) , Japan (Prowse, 1992) , and Italy (Barca, 1995) .
The existence of controlling shareholders is a more widely prevalent phenomenon in developing countries where protection of minority shareholders is absent or poor (Claessens et al., 2000) . The controlling shareholder in these companies, typically an individual, a family or the state, often controls a large number of firms in a pyramidal structure. This pyramidal structure allows the controlling shareholder to achieve the ultimate control of a company through a chain of ownership relations. This structure also allows the shareholder to achieve effective control of the company with much smaller cash-flow ownership right. For example, a shareholder that directly controls 51% of firm A which in turn controls 51% of firm B achieves effective control of firm B with only 26% of cash flow right.
In a widely held corporation in which the ownership is separated from management, the central agency issue is the failure of managers to look after the interest of shareholders. Numerous studies have focused on how to design a mechanism to align the interest of management with that of shareholders (e.g., Jensen
and Meckling, 1976; Myers and Majluf, 1984; Grossman and Hart, 1988; Harris and Raviv, 1988) . The existence of controlling shareholders has changed the central agency problem. In most countries, many publicly traded companies that shares are highly concentrated are often managed directly by controlling shareholders or by managers whom are closely monitored and designated by controlling shareholders.
The agency problem in this context is no longer the expropriation of shareholders by managers, but rather the likelihood of controlling shareholders to expropriate minority or creditors, often legally (Shleifer and Vishny, 1997) .
The essence of the agency problem when shares are highly concentrated is the separation of control from ownership of the controlling shareholders. A controlling shareholder can be viewed as serving dual roles: first as the shareholder and second as the manager. The separation of control from ownership splits the interest as the manager from the shareholder. The larger the ownership of a company, the less the incentive the controlling shareholder has to expropriate other investors because doing so, though generates private benefits, would reduce the cash flow that the controlling shareholder is entitled to. This is the same incentive effect emphasized by Jensen and Meckling (1976) to minimize the agency cost by making managers owning some portions of a company. However in many countries the largest shareholder establishes effective control over a company despite a substantial smaller cash flow right using a pyramidal structure. In such a structure, the controlling shareholder may have a strong incentive to expropriate other investors by diverting funds for her private benefits, which is referred to as "tunneling" by . Tunneling, also called stealing in this paper, can take the form of outright theft or fraud. It can also take any form of cash extracting transactions, such as transfer pricing advantageous to the controlling shareholder, excessive executive compensation, transferring assets to other connected companies under control, diluting the interest of minority shareholders, and so on. Several studies report direct evidence of expropriation of minority shareholders by examining data of connected transactions between companies listed in India (Bertrand et al., 2002) , Korea (Bae et al., 2002) , and Hong Kong (Cheung et al., 2006) and their controlling shareholders.
In this paper, we study how tunneling by controlling shareholders results in overinvestment, which is an additional cost on top of tunneling to firms. We extend a simple model developed by La Porta et al. (2002) , by explicitly including the separation of voting right and ownership. In this model, the controlling shareholder whose ownership in a firm is only a fraction of her voting right decides on the fund to be expropriated to maximize the value derived from her entitled cash dividend and private benefit of stolen funds net of cost of stealing. We show in this model that as long as the marginal private benefit of expropriated fund exceeds the controlling shareholder's ownership share, firm will overinvest, even if the expropriated fund is used for other purposes. This is because, with her ownership being a small portion of her voting right, the controlling shareholder shoulders only a fraction of total investment cost. The fund expropriated for her private benefits, however, augments the controlling shareholder's expected investment return. Therefore, a firm that is controlled by a shareholder whose private benefit of expropriated funds exceeds her ownership share in the firm is likely to invest more than the amount which maximizes the firm value. Further, we demonstrate that firm overinvests more if the separation ratio between ownership and control becomes larger. We find that the separation of ownership and control has a significant effect on overinvestment. Our estimate indicates that for every one unit of increase in the ratio of control to ownership right leads to about 0.0066 unit increase in overinvestment-total asset ratio. This implies that on average a Chinese firm overinvests about $3.8 million relative to a company without separation of ownership and control rights. Given that our sample firms on average make about 336 million Yuan or about $50 million new investment a year, this implies that the overinvestment due to pyramid structure of control is more than 7.5 percent of annual new capital spending. We also find that companies with a larger free cash flow tend to overinvest.
Private enterprises, due to external financing constraints, tend to make more overinvestment than central or local government owned firms, particularly for those firms with private entities controlling with small ownership. Chen et al. (2008) argues that transferring of control from the state to private owners will improve profitability.
Our result points out on the other hand that with external financing constraints, privatization of state ownership may instead reduce the value of the firms. None of the corporate governance measures, however, is found to be significant in constraining overinvestment. resources are likely to be tunneled by controlling shareholders for private benefits. We show that separation of control from ownership in a pyramidal structure is likely to cause overinvestment, which we quantify using China's publicly listed companies.
The inefficient capital formation due to overinvestment is an additional important cause for value destruction on top of resources expropriated by controlling shareholders. To our knowledge, our paper is the first to quantify the relationship between overinvestment and pyramidal structure.
We present our model in Section II. Section III describes the data. Section IV presents our empirical results. We provide further empirical analyses in Section V to show the robustness of our results. Section VI concludes.
II. A Simple Model
In this section, we extend a simple model used by La Porta et al. (2002) and by explicitly including the separation of cash flow right and voting. We are interested in seeing how the separation of ownership and control of a controlling shareholder affects the investment decision.
We assume that there is a controlling shareholder whose cash flow or equity ownership in the firm is , which is assumed to be exogenously determined by the history. The controlling shareholder typically controls a much larger voting right of the firm through a pyramidal ownership structure (La Porta et al. 1999) . We assume that the voting right v of this controlling shareholder is a multiplier of her cash flow right, = , where ≥ 1. , called separation ratio, is the ratio of voting right to cash flow right, which measures the separation of ownership from control.
The firm has an amount of free cash flow, , which is used for investment in a project wholly. The investment is risky and there are two states of nature: high return ℎ with probability , and low return with probability 1 − . We assume which allows us to study how the separation of ownership and control impacts corporate investment decision. The third inequality suggests that a higher degree of control makes it easier for the controlling shareholder to steal and thus cost-of-theft is lower. We also assume that the marginal cost of stealing is an increasing function of stealing, > 0 and = 0, when = 0, i.e., the cost-of-theft is zero when there is no tunneling.
For every dollar expropriated, the controlling shareholder receives some private benefits. m is the marginal benefit of stealing, and varies depending on the nature of the controlling shareholder. In many developing countries, the state owned enterprises usually receive preferential treatment in funding while the private businesses often face challenges of getting loans. Resource expropriated brings more benefits if the controlling shareholder is a private enterprise. Thus, the marginal benefit of stealing is larger if a private business rather than a state owned enterprise is the controlling shareholder.
The controlling shareholder is assumed to be risk neutral and is to
where the first term is her share of dividend due to her cash flow right, the second term is her private benefit generated by the expropriated fund, and the last term is the total cost of stealing. F is the objective function. Notice that when = 0, = , which is the controlling shareholder's share of return due to her ownership. Thus, the controlling shareholder will not consider stealing if − < . The optimal stealing s is determined by solving the first order condition
subject to the constraint − ≥ . Since α is her share of dividend foregone, the left side of the equation (2) is the net marginal benefit of expropriated funds. The controlling shareholder decides the amount to be expropriated from the company that she owns α percent so that the marginal benefit equals the marginal cost of stealing.
To better understand how different factors affect the stealing decision, we (2) with (3), we find the optimal
We can make a few conclusions from (4). First, a larger means smaller * . In countries with better corporate governance structure, controlling shareholders choose to tunnel less funds from the companies they control. Second, when stolen fund brings more private benefits, there is more expropriation of minority shareholders. To the extent that private enterprises are discriminated in getting finances from financial institutions in many developing countries, we expect that tunneling of funds are more likely to occur in companies where the controlling shareholders are private rather than the state owned enterprises. Third, companies of controlling shareholders with larger separation of ownership and control will see more funds to be expropriated. Fourth, the optimal stealing is a non-linear function of the cash flow right. When the cash flow right is low, increasing the ownership of the controlling shareholder encourages her to stealing more. On the other hand, if the controlling shareholder has already owned a large share of the company, increasing her ownership is associated with less expropriation of minority shareholders. The reason is that increasing the controlling shareholder's ownership has two effects. It increases the dividend foregone due to stealing. At the same time, it lowers the cost-of-theft because it increases her control of the company. When the cash flow ownership is small, the first effect is dominated by the second one so that the controlling shareholder steals more as her ownership increases. Notice that stealing is positive as long as the private benefit from stolen fund is larger than the controlling shareholder's ownership in the firm.
If the manager, in this case the controlling shareholder, operates the company in the best interest of all shareholders, she will invest in a project only if the future expected return is larger than the total investment. That is
We can calculate the threshold probability
which is the minimum probability of the high return state for the controlling shareholder to consider to invest in this project, if maximizing all shareholders'
interest is the objective function. Investment in the project will be taken if > 1 * .
Of course, the controlling shareholder will only consider her own interest when making the company's investment decision. She will invest only if her expected return is larger than her share of investment cost:
The threshold probability for the high return state
For the controlling shareholder, as long as the probability of the high return state is larger than 2 * , she will choose to invest in the project. We can obtain
This implies that the controlling shareholder is more likely to invest than if she acts upon the interests of all shareholders. With equations (3) and (4), we calculate that the amount of over-investment when the controlling shareholder expropriates company's fund for her private benefit is
where we label E as the overinvestment. Notice that in our model, the company will overinvest as long as the marginal private benefit of expropriated fund exceeds the controlling shareholder's ownership share. The expropriated fund does not necessarily have to be used for investment. The intuition is very simple. When ownership is separated from control, the controlling shareholder only shares a fraction of the investment cost. On the other hand, by stealing fund from the company for her private benefit, the controlling shareholder augments her expected returns from investment.
Thus, even if the expropriated fund is used for the purpose of other than investment, the company with a controlling shareholder whose ownership separates from control is more likely to overinvest. We also notice that a larger separation ratio results in more overinvestment. Therefore, we derive our major testable conclusion:
The larger the separation of ownership and control, the more the overinvestment firms makes.
Based on expression (10), we also derive the following conclusions:
H2: Firms with more cash flow overinvest more.
H3:
Firms with better legal protection of minority shareholders are less likely to overinvest.
Equation ( 
One necessary condition for the controlling shareholder to expropriate funds from a company that she also owns is that the marginal private benefit of stolen fund exceeds the share of cash dividend that she is entitled to, i.e., − > 0. Therefore for those firms that controlling shareholders are engaging tunneling, equations (11) and (12) imply that firm overinvestment decreases as cash flow right increases, or increases as private benefit is higher. We thus have two more testable predictions:
Firms overinvest more when controlling shareholders derive more private benefits from expropriated funds.
H5:
Firms controlled by shareholders with higher ownership stakes overinvest less.
III. Data
We first follow La Porta et al. Exchanges. We present the description and the sources of data.
Symbols Definition

total I
The sum of all outlays on capital expenditure divided by total asset at the end of the year. It is interesting to use one company as a case study for further illustration. Table III 
IV. Empirical Results
The focus of this paper is to study how the divergence of cash flow and control rights impacts the overinvestment. To achieve this objective, we first need to 
where all the variables are described in Table I . Those indexed with -1 refer to t-1 variables. To estimate equation (13), we need to measure the investment opportunity, . We use the arithmetic average of annual sales growth rate over the most recent two years. La Porta et al. (2002) argues for using sales growth instead of earnings growth as a proxy for growth opportunities, because it is less likely to be manipulated as earnings growth 5 . In the following analyses, we also used other measures as proxies for the investment opportunity. Table IV to generate the residuals. The positive residuals are taken as the overinvestment.
Table IV Analysis of Investment Expenditure
The table provides regression results of equation (13) . The dependent variable is the new investment, which is the total investment net of maintenance investment, scaled by total assets. The independent variables are explained in Table II . Index "-1" refers to lag one variable. We also include year indicators in the regressions to capture annual Note * ** and *** indicate 10% 5% and 1% levels of significance, respectively.
Once we have generated the overinvestment data, we can test hypotheses H1-H5. Table V shows the regression results of the relationship between overinvestment, free cash flow, separation ratio, and investor protection. It also lists the expected sign of each explanatory variable based on hypotheses H1-H5. We report three regressions, each using different proxy for investor protection: government invention, rule of law, and marketization index. Our hypothesis H3 suggests that better investor protection should have a negative impact on overinvestment. We expect that all three proxies for investor protection should have negative coefficients in these regressions. To test hypothesis H4, we include a private control dummy variable, which equals one if the controlling shareholder is "Private", and zero if otherwise. To the extent that it is more difficult to receive funding for a private enterprise than a state owned enterprise in a developing country, stealing generates higher marginal benefits for private enterprises and thus we expect that the coefficient for the Private Control dummy is positive.
In Table V This implies that our sample of 1086 firms overinvests 27.4 billion Yuan, or about $4 billion a year relative to an economy without pyramidal structure. This is quite a significant number, indicating a substantial amount of resources is not used for the purpose of maximizing firm values in China due to the divergence of ownership and control.
As predicted by our model, the coefficient for FCF in all regressions is positive and significant at 10 percent level of significance. All proxies for investor protection do not have the expected sign, but all are not significant. These measures for corporate governance do not seem to achieve the intended effects of protecting small investors in China 7 . We suspect that ineffective enforcement of existing investor protection law rather than ineffective law itself as the root problem in China 8 . The coefficient for cash flow right is positive, contradictory to hypothesis H5, but insignificant. The Private Control dummy has a positive sign on overinvestment which is consistent to hypothesis H4, but none of the estimates are significant 9 . We notice that the adjusted R 2 of the model in Table V is very low. Only a little over 2% of the variation is explained by FCF, cash flow right, separation ratio and other determinants. However, the explained variable (overinvestment) itself is the residual of another regression equation and thus this explanatory power is incremental to the set of variables explaining the firm level investment expenditure, which is 22.2% in Table IV . Therefore, the combined models of Table IV and V are able to explain a significant portion of the cross-sectional variation in investment over time 10 .
Table V Overinvestment and Corporate Governance
The table presents results of regressions for the sample of 1086 Chinese firms with a controlling shareholder. The dependent variable is overinvestment calculated from regression equation (13) (1.84) 7 We have also used other measures for investor's protection, but none of them seems to yield results predicted by the model. Appendix 1 provides regression results using three different indices of corporate governance. 8 Jiang, Lee and Yue (2005) also reach a similar conclusion when evaluating the monitoring role of auditors. They conclude that unclean audit opinions alone are not sufficient to deter tunneling behavior. 9 In fact, the hypotheses H4 and H5 are only true if − > 0. Unfortunately, we have no way to identify the companies of which the private benefit of stolen fund exceeds cash flow right. 10 This argument was also forcefully made by Richardson (2006) . Note * ** and *** indicate 10% 5% and 1% levels of significance, respectively.
We conclude in our theoretical discussion that firms will overinvest as long as controlling shareholders expropriate funds. One implication is that overinvestment will not occur in our model if controlling shareholders do not tunnel funds for their private benefits. Thus the hypotheses H1-H5 are conditional on that firms engage in tunneling. One necessary condition for tunneling is > , that is, the marginal private benefit of stolen fund exceeds the cash flow ownership of the controlling shareholders. Since it is difficult to estimate the marginal private benefit of stolen fund, we hypothesis that our conclusions are probably more true for firms with smaller cash flow rights by the controlling shareholders. To test this, we divide our sample into two, using median level of cash flow right as a cut-off line.
Table VI Overinvestment and Corporate Governance with Split Sample
The table presents results of regressions for the sample of 1086 Chinese firms with a controlling shareholder, using split sample. The dependent variable is overinvestment calculated from regression equation (13) Note * ** and *** indicate 10% 5% and 1% levels of significance, respectively.
Table VI re-estimates the relationship between overinvestment and the explanatory variables with split samples of low and high cash flow rights, using the median as the cut-off line 11 . For the small ownership right sample, the coefficient for the separation ratio remains to be positive and becomes significant at 5 percent level.
The private control dummy has a positively significant coefficient, implying that firms with controlling shareholders classified as "Private" tend to overinvest more than firms with other types of controlling shareholders. The coefficient for the cash flow right is still positive and but is no longer significant. For the sample of high cash flow right, none of the coefficient estimates is significant. None of the measures for investor protection is significant in these equations.
V. Robustness of Results
One criticism of our above analyses is the use of a particular proxy for investment opportunity. Like La Porta et al. (2002), we have used the average of annual sales growth rate over the most recent two years. This effectively uses past sales growth to forecast future. Alternatively we can use other measures for investment opportunity. One popular approach is to use Tobin's Q, the ratio of the market value of assets to the current replacement cost of those assets. However, Tobin's Q is also subject to the same criticism as the sales growth that it does not paint a complete picture of the growth opportunities. Other measures, such as book-to-market of equity (B/P) and earnings-price ratios (E/P) are not perfect proxies for investment opportunity either 12 . Richardson (2006) decomposes firm value into two components: value of the assets in place which reflects the value of the firm indicated by current book values and current earnings, and the value of growth opportunities. According to Richardson (2006) , value of the assets in place can be estimated using residual income framework, assuming price equals discounted expected dividends, and abnormal earnings follow an auto-regressive process with a persistence parameter 13 . The value of growth opportunities is the difference between the value of the firm and value of the assets in place. This measure, V/P, according to Richardson (2006) , simultaneously capturing market value relative to both book value and earnings in an accepted valuation framework, is able to measure growth opportunities better than other proxies. The index generated to measure growth opportunities based on Richardson (2006) is in fact a linear combination of B/P and E/P.
Identifying the best relationship to describe investment is not the objective of this paper. Thus, instead of using a particular measure for growth opportunities to generate overinvestment, we decide to use all the four possible proxies, keeping in mind that none of them is a perfect measure. Our objective is to test if our main result, that firm with higher separation ratio overinvests more, is robust no matter what measure is used as a proxy for growth opportunities.
Table VII Investment Analysis Using Different Measures of Investment Opportunity
The table provides regression results of equation (13), using four different proxies for Inoppt: B/P, E/P, Tobin's Q and V/P. B/P is the book-to-market of equity. E/P is the earnings-price ratio. Tobin's Q is the ratio of the market value of assets to the current replacement cost of those assets. V/P is measured as the ratio of value of the assets in place to market value. The dependent variable is the new investment, which is the total investment net of maintenance investment, scaled by total assets. The independent variables are explained in Table II . Index "-1"
refers to lag one variable. We also include the year indicators in the regressions to capture annual fixed effects. The 12 BM (EP) can serve as sufficient statistics for growth opportunity if earnings are transitory (permanent). However, Dechow, Hutton and Sloan (1999) showed that earnings contain a certain degree of mean reversion in between the two extremes. 13 Richardson (2006) decomposed the value of a firm, P, into P = V AIP + V GO , where V GO the value of growth opportunity. V AIP is value of assets in place which is calculated according to = 1 − + 1 + − , where BV is the book value of equity, X is earnings, r is the discount rate, d is dividend, = /(1 + − ), and a fixed persistence parameter restricted to be positive and less than one. Note * ** and *** indicate 10% 5% and 1% levels of significance, respectively. Table VII shows the regression results of investment equation (13), using B/P, E/P, Tobin's Q, and V/P as a measure for growth opportunities, −1 . V/P is the ratio of value of the assets in place to the firm value, calculated according to Richardson (2006) . Lower V/P indicates more growth opportunities so does B/P or E/P. The coefficients of these measures in the investment regression equations are expected to be negative. We find that the coefficient for −1 , using B/P, is negative and significant. On the other hand, the coefficient using V/P or Tobin's Q is negative but not significant. Coefficient estimates for other explanatory variables are mostly in line with Table IV and are significant with the expected sign. The explanatory power for investment of these regression equations is reasonably good, with the adjusted R 2 being more than 22 percent.
From 
Measures of Investment Opportunity
The table presents results of regressions for the sample of 1086 Chinese firms with a controlling shareholder, using positive residuals generated from Table VI as the dependent variable. Four different proxies for Inoppt: B/P, E/P, Tobin's Q and V/P, are used. B/P is the book-to-market of equity. E/P is the earnings-price ratio. Tobin's Q is the ratio of the market value of assets to the current replacement cost of those assets. V/P is measured as the ratio of value of the assets in place to market value. The independent variables are: 1) FCF, the free cash flow; 2) Cash Note * ** and *** indicate 10% 5% and 1% levels of significance, respectively.
We find that our main conclusion is robust. The coefficient for Separation
Ratio is positive and significant at the 10 percent level, in all regressions. FCF in all specifications has a positive coefficient, and all coefficient estimates are significant except when using Tobin's Q as a proxy for growth opportunities to generate overinvestment. The coefficient on Private Control dummy has a positive sign, consistent with our model prediction, though none of the estimates is significant. As in Table V , both coefficients on Cash Flow Right and small investor protection index, Rule of Law, are insignificant, except for the model using B/P.
We divide the sample into high and low cash flow rights and re-test the relationship between overinvestment and other explanatory variables. We expect that our hypotheses are more likely to be true for the low cash flow right sample. Table IX lists the results of regression using split samples. Our results are consistent with our findings from previous tables. The coefficient for separation ratio is positive and significant in all regressions using low cash flow right. The Private Control dummy is found to increase overinvestment significantly in all regressions. This suggests that a larger private benefit of expropriated fund results in more stealing and thus firms engage in more overinvestment. Higher free cash flow is found to increase overinvestment only in the model using Tobin's Q measure. The coefficient for cash flow right, however, does not allow us to draw any conclusion. We also find from Table IX that better investor protection has no significant effect on overinvestment. 
Measures of Investment Opportunity with Split Sample
The table presents results of regressions for the sample of 1086 Chinese firms with a controlling shareholder, using split sample and positive residuals generated from Table VI as the dependent variable. Four different proxies for Inoppt: B/P, E/P, Tobin's Q and V/P are used. B/P is the book-to-market of equity. E/P is the earnings-price ratio.
Tobin's Q is the ratio of the market value of assets to the current replacement cost of those assets. V/P is measured as the ratio of value of the assets in place to market value. The independent variables are: 1) FCF, the free cash flow; 2) Cash Flow Right, the ownership of the controlling shareholder; 3) Separation Ratio, the ratio of voting right to cash flow right; 4) Private Control, a dummy variable equals one if the controlling shareholder is a private enterprise or family; and 5) Government Intervention, an index measuring investor protection, of which a larger number indicates better investor protection. High (Low) refers to sub-sample of cash flow right larger (smaller) than the median. T-statistics based on Huber-White robust standard errors are shown in parentheses. Note * ** and *** indicate 10% 5% and 1% levels of significance, respectively.
VI. Conclusion
In this paper, we study how separation of control and ownership of controlling shareholders via a pyramidal corporate structure affects overinvestment by extending a simple model developed by La Porta et al. (2002) . Using over 1000
publicly listed Chinese firms, we confirm the prediction of our model that firms overinvest more when the controlling shareholder's voting right is separated more from her ownership. We quantify the amount of overinvestment due to pyramidal structure and find that overinvestment is quite substantial in China. This implies that firms with controlling shareholders via pyramidal corporate structure are likely to invest in projects that destroy firm value. Our paper provides an additional explanation on why capital markets penalize firms with large separation of control and ownership in terms of lower equity value. The result of this paper also points to the possible inefficiency in China's high investment in recent years.
This paper also draws other conclusions. Firms with more free cash flow tend to overinvest more. Private enterprises as controlling shareholders, due to limited external financing opportunities, derive more private benefits from expropriated funds.
We find that with controlling shareholder's ownership being small, firms under Note * ** and *** indicate 10% 5% and 1% levels of significance, respectively.
